Abstract: As the cloud-based technologies gain more customers each day, the need for understanding the "economics of cloud" arises, together with the need for strategic measurement of different cloud or non-cloud-based infrastructure options. In such context, the option for the cloud technologies cannot be the duty of the IT department only, as the economic drivers are at least as important as the technological ones. Economic measurement of the future cloud computing implementations is required for at least two reasons. First, all types of implementations are investment projects and, by consequence, need to be fully justified before being chosen or rejected. Second, once a cloud strategy is adopted and an infrastructure is implemented, the implementation must be continually monitored, so the organization can be sure that it continues to deliver an optimal return on investment. Gaining maximal return on the implementation of a cloud computing strategy is predicated on the ability to understand the economic metrics. Therefore, the accounting professional can no longer be a simple observer in the process of cloud migration and cloud adoption, but a central piece and a "voice of reason" standing between the typical enthusiasm of the IT department and the typical skepticism of the management.
Introduction
Contemporary organizations are the target of a continuous "data bombardment", therefore they quickly reach the need for an efficient way to convert the received data into correctly structured information, able to provide decision support or competitive advantages. Any decision taken at the organizational level, may it be the construction of a new building, or the migration of a business service towards the cloud, requires pertinent and usable information. The accounting professionals working in IT organizations, or in any kind of organization which takes into account the adoption of cloud-based services, often considered that the final decision for or against the adoption of such services exceeds their competence, being the exclusive prerogative of the IT department (Mahlindayu et al., 2014) . The current paper is an attempt to demonstrate the way an accounting or audit professional may be implied in the final decision regarding a migration towards the cloud, and also the way such professional may use her own knowledge and experience in order to positively influence the final decision, by providing solid points and properly performed efficiency calculations This paper aims to create an image as objective and accurate as possible of the cloud migration process, in an environment usually dominated by massive bias and diametrically opposed views. Between the "tech" group in an organization, having advanced technical knowledge that tending to see only the advantages of cloudbased solutions, and the group lacking technical knowledge, which tends to see the migration to the cloud as an unnecessary expense, the accounting professional may be able to exercise a mediation position, by making strong and valid economic points. To this end, the accounting professional may use a number of generally accepted indicators for evaluating investment decisions, whose understanding does not require deep economic and financial knowledge. The paper starts from the premise that the organization's management was confronted in the past with investment decisions and as a result, is familiar with the contents and significance of the proposed indicators.
After describing the research methodology, the paper identifies a number of financial indicators applicable in assessing a cloud based solution and makes a series of proposals on the specific treatment required for the design of these indicators when assessing information technologies. Further, the paper attempted to identify a set of costs-concerning specific issues, to be taken into account in the design of the performance indicators, and a number of specific elements that enable an accounting professional to perform estimates of the cost as close as possible, with a minimum of technical knowledge. decision in a cloud-based solution. To this end, two different technical solutions were presented: a "traditional" one, incorporating massive capital expenses based on the in-house management of necessary hardware components and on the inhouse development of the required software applications; the second one completely based on cloud technologies, incorporating major operational expenses and completely relieving the beneficiary of IT management tasks. As the author believes that a comparison between the two is not relevant in the short term, the paper has opted for a realistic comparison on a timespan of five years for both solutions, the TCO (Total Cost of Ownership) indicator being used for this purpose. The analysis results are synthesized in a tabular format that facilitates comparison, a number of observations on the best manner to correlate the investment decision with the actual situation of the organization (start-up, development, maturity) being made.
In order to deepen the analysis performed by the of the accounting professional, and also, in order to ensure the comparability of potential investment alternatives, the next section proposes a way of calculating the ROI (Return On Investment) indicator, providing alternative computation formulas, and also a number of the author's views on how to interpret the results. In this section, the comparative case study is revisited for exemplification purposes, the ROI indicator being calculated and interpreted for each of the two solutions.
The conclusions section summarizes the author's findings, while cautioning about the limits of the evaluation model and reiterating the original assertion, that the accountant may have a relevant role in the final decision for the adoption or rejection of cloud-based solutions.
Research methodology
The paper addressed the issue of the accounting professional's status in relation to the final decision for the adoption or the rejection of cloud-based services, in the context of a less and less forgiving economic environment. Its main objective is to provide insight regarding the tools that an accounting or auditing professional can use to select between different solutions, without the need for complex IT knowledge, only by applying the standard treatment of any new investment opportunity.
The information is provided in the form of a case study. Two different scenarios are analyzed, each of them considering an option for the investment in a new IT infrastructure. The purpose of the case study is to reveal the actual manner an accountant should approach and form an opinion, when the organization has to choose between an in-house solution and a cloud-based one. The analysis is based on a set of key performance indicators, like the total cost of ownership, the return on investment or the ratio of the capital and operational expenses, which are traditionally used in the financial analysis of investment options.
The value added by the current analysis consists in approaching the investment options for IT solutions in a manner which considers all the IT implications of each investment opportunity, form the perspective of an IT specialist, but can be used by an accounting or auditing professional when asked to select an option. The advantages and disadvantages of each financial analysis tool for the investment opportunities are also discussed, from both IT and financial perspectives.
Financial estimation for a migration to the cloud
The final decision on a migration to the cloud, usually followed by the development and implementation of a coherent cloud strategy, involves the evaluation and consideration of large amounts of information, much of which is not technical, but economic in nature (Sujeet et al., 2016) . In these circumstances, the accounting professional's role in formulating the final decision is not just a formal or complacent one, but becomes an important role as the accountant or the auditor has a range of knowledge that makes her to be in the best position to review, organize and synthesize a variety of data and information that cannot be eliminated from the decision-making process. In this context, the accounting professional will be able to start from the information at her disposal in order to compute a number of indicators with high informational content, so as to decide based on the aforesaid indicators whether a cloud-based infrastructure is the right choice. Out of these indicators, the leading importance for the final decision belongs to:
 Total Cost of Ownership (TCO) -is a financial estimate of all direct and indirect costs associated with ownership of an asset, as, for example, a cloud-based infrastructure (Visani et al., 2016) . The proper understanding of the costs which are part of the TCO of the existing IT infrastructure helps to understand how the organization and its business processes are able to benefit from such infrastructure. Also, the computation of this indicator is extremely useful when comparing different alternative options for financing a possible migration. When evaluating a cloud-based solution, it is necessary to estimate the total cost of ownership both in the traditional way and in the light of the new meaning of TCO: total operating cost.  Capital expenditure (CAPEX) and operational expenditure (OPEX) -CAPEX term refers to the way large purchases having an expected life of more than one year will be managed from an accounting perspective. The ultimate goal is to reconcile the manner an acquisition is used and the income generated by the acquisition (Almeida et al., 2011) . OPEX usually refers to those purchases of an organization which are consumed during the current year.  Return on Investment (ROI) -is an indicator that can quickly and effectively show how financially inspired an investment was. It may also have an important decisional component, when comparing multiple investment options, each with its own estimated value for ROI.
In relation to the manner the indicators described above will be used, the cloud computing strategy of an organization can be defined as the medium and long term plan of an organization to adopt and use technologies whose defining characteristics fall within the cloud area. The existence and implementation of such a strategy changes the role of the IT department in an organization, which migrates from the design and implementation of solutions, to the delivery of services. It is generally accepted (Al-Ayyoub et al., 2015) that the existence of such strategy inside an organization promotes the innovation process, because migration to the cloud can have major effects on the cost and implementation duration of a solution. This is especially noticeable when the organization uses the services of some external providers instead of the in-house development of a solution.
As noted above, TCO involves identifying all the costs driven by the ownership of an asset. The costs taken into account depend on the nature and specifics of the assessed project, and their structure differs from one project to another. The concept of "total cost of operation" extends the basic model for the computation of the cost of ownership, so that it also takes into account the operating costs. According to some authors, TCO can be defined as the total cost incurred by the ownership of an asset and by its operation (Helms, 2016) .
In the case of a project for the adoption of cloud technologies, the TCO indicator must be a financial estimate which includes all direct and indirect costs involved in the purchase of such a solution, as well as the costs involved by the current use of that solution. For example:  Direct costs -when acquiring information and communications technology, direct costs include purchase cost, installation costs and maintenance costs. Depending on the nature of implementation, direct costs may also include the cost of testing the purchased solution, the cost of the location where equipment was deployed (for data centers, these costs can be considerable), environmental costs, costs to ensure the optimal operation conditions -the fine tuning of air temperature and electricity parameters.  Indirect costs -although not directly associated with the acquisition of cloud-based solutions, these costs are real and unavoidable for the implementation to be successful. Costs of this kind should be included in any financial review of an acquisition of technology (Sohn et al., 2015) . Indirect costs can include qualification and specialization of personnel, losses due to planned or accidental unavailability of service, different types of security breaches (physical or virus-related in nature), the ability to deal with a disaster and to resume work after a disaster, other development related costs, or even the expenses with the decommissioning of the investment.  Operating costs -are costs associated with operating a cloud-based infrastructure. They have as their main component the purchase cost of services from the corresponding suppliers. If the cloud-based solutions require the employment of additional staff, the cost of the additional staff will also be included in the operating costs.
The following table (Table 1 ) summarizes the main components that require to be taken into consideration when estimating the TCO indicator of a cloud based solution. In such cases, the assessment of direct costs and operational costs is easily achieved, but determining the indirect costs may prove to be much more difficult (Plaza, 2015) . However, it is essential that any necessary and probable indirect cost to be included in all financial estimates. An in-depth analysis of the migration process to a cloud-based solution reveals a number of aspects which are specific to this situation. The following list is not considered to be exhaustive, but still could be a valid starting point for analyzing the phenomenon of migration to the cloud:
 Cloud-based infrastructure should lead to a high level of innovation -an increase in the level of innovation may require a high growth of the computing infrastructure and, as a result, an overall increase in cost levels. Such increases can lead to additional costs for the personnel involved to operate facilities, or other cost categories covering the need for the additional infrastructure.  Cloud-based infrastructure should provide better conditions for working remotely -a cloud-based implementation has as an important consequence the fact that any employee can work anywhere there is a reasonable Internet connection and a suitable device available (laptop, tablet, smartphone, etc.) . This can lead to additional costs for the Internet connection, the required devices, and also, it may require major changes in the organizational culture.  The cost of the software licenses, the hardware and the facilities needed in order to properly host the hardware change significantly in the case of a cloud-based infrastructure. Although migration to the cloud has the ability to reduce these costs in the initial phase, the total cost of operation may be higher over time, when compared with the total operating cost of an inhouse solution. The decision to migrate to the cloud should take into account all benefits of such a solution, but also all the involved expenses, so that the ROI indicator can be calculated correctly, or, at least, to a reasonable level (Misra & Mondal, 2011) .
The total cost of operation has different values in different scenarios, especially when the development of an in-house applicative solution and the purchase of the necessary services from the cloud service providers are compared in terms of effectiveness. When the hardware infrastructure and the corresponding software are built in-house, there are significant costs for development, and, most of all, significant time-related costs, because the development effort is time-consuming, there is a need of a coherent testing system for the internally built applications etc. When the needed services are purchased, many of the costs described above are significantly reduced or even disappear, but instead, the organization may face important costs for the integration of the new external services purchased with the existing internal business processes and the existing internal infrastructure. In many cases, the decision to build or purchase may be finally determined by the value of the length of time that the organization has to wait in order for the inhouse solution to be designed, developed and implemented, in contrast with the ability to immediately benefit from those services through their purchase from a cloud service provider. Although the differences in the cost structure, in the case of a "build or buy" decision, are more numerous than those described herein, the provided examples allow to form an overall idea on the differences between the two approaches.
The total cost of operation may be an extremely useful and important indicator in comparing multiple options, because some variants cost significantly more compared to others, when evaluation is performed for their entire useful life, and not limited to the time of purchase, or the first few years following the acquisition. Evaluating several options, each one requiring different costs of ownership and costs of operation, can lead to very different values of the overall TCO, calculated for the lifetime of the solution. While TCO is not the only financial indicator that should be considered, is one of the most important. Along with TCO, the professional accountant in the position to decide the optimal solution should consider the ROI, the value of the time factor expressed as money, the cost of the investment capital sources, the effects of the investment on the financial statements of the organization, the tax implications of the investment, and the net present value of the investment . It is of utmost importance that every financial indicator taken into account in order to estimate an investment alternative, or to compare multiple investment variants, to be calculated (where possible) for the lifetime of the investment, not only for the initial access thereto (or start-up costs). Proper use of the TCO indicator has the ability to provide quite a clear image on how the investment in infrastructure, may it be traditional or cloudoriented, will affect the financial position of the organization over time (Alkhanak, 2016) . In no case analysis should be limited to the costs of start-up or the first year, but has to be performed for the whole lifetime of the investment.
The main proposal of this article is that the accounting professional becomes a mediating factor between any existing contrary opinions, for and against the adoption of cloud-based solutions. However, some recent studies (Gullhav & Nygreen, 2016) reveal that many practitioners in the field of accounting and law are seriously reluctant to achieve a transition to the cloud-based technologies, particularly due to the perceived losses in the field of security and data protection, and also due to the complexity of the overall IT system. This perspective is, in the author's opinion, a subjective one, while cloud-based technologies, like any product of human intelligence, have their own set of strengths and weaknesses.
The contemporary accounting professional is often put under pressure by the management of the organization to increase its work efficiency and become competitive. In these circumstances automating the accounting activity as much as possible is the obvious answer, but not all technologies are created equal.
The migration of an organization's accounting function to the cloud can enable the accounting department to pay only for what they use, eliminating the need for purchase and installation of software licenses (Koutsandria et al., 2016) . The business model where the amounts paid for the use of software applications increase or decrease depending on the volume of activity allows a very good alignment of costs to the added value created by applications and to the benefits obtained. In an unstable accounting environment, heavily burdened by taxation (as is the case of Romania), the costs of making quick updates at short intervals, largely due to changes in the regulatory and legislative environment, are no longer relevant to the client organization, building and implementing updates being the exclusive contractual duty of the cloud service provider. On the other hand, professional accountants should consider not only the cost savings involved in migration to the cloud, but also the cost increases. For example, if a management or accounting information system has already outsourced some of its components to the cloud, the interconnection of each subsystem with the main cloud-based system, may prove to be much more expensive than it appears on a first examination. The interfaces between cloud systems can be much more complicated than the simple transfer of text or database files (He et al., 2016) .
Cloud-based technologies enable access to information and the ability to process it at any time and from any location. Receiving information in real time allows the accountant to work faster and to be better informed, but also increases the level of pressure that the accounting professional must bear in order to sync own activities with the "speed of the organization". The scalability feature of cloud-based accounting information systems allows flexible adaptation to the increases or decreases in the volume of activity, the payment being made based on the monthly number of transactions registered, processed or stored. In terms of flexibility and scalability, not all IT solutions are equivalent. For increased flexibility, certain functionality may be enabled or disabled on request (Shuja et al., 2016) , and some solutions provide a modular approach, allowing the organization to choose and pay for only those components it needs and actually use. According to the author, it is recommended to avoid organizational "lock-in" by purchasing a very long term subscription for a very consistent application package.
In the case of a very large accounting department, or if accounting information supports validation on multiple levels (from the control department, internal audit department, external auditors, etc.), the ability to define multiple users and grant them individual rights can prove to be a major advantage, facilitating collaboration between participants to the process, regardless of each one's location. The implementation of customized user roles and the integration of audit trails attached to each transaction, can facilitate detection and in-depth analysis of any fraudulent transactions before they manifest their effect on the financial statements.
According to some authors (Carniani et al., 2016) , a key issue that must be considered when opting for a cloud based accounting solution is its ability for horizontal integration. The authors state that a vital importance criterion is the ability of the cloud-based accounting applications to integrate in the cloud with other managerial applications from the organizational ecosystem (human resources management, production management, financial management, budgeting), thereby increasing not only the overall versatility of the organization's business processes, but also the general level of control exercised.
Traditionally, a number of accounting professionals avoid the cloud-based accounting solutions for reasons related to the loss of security (Lins et al., 2016) . Their perception may be inaccurate, in the sense that the cloud-based solution may benefit more rapidly and efficiently from updates, patches and other security enhancements when compared to an in-house solution, where the skill level and the experience of the organization's own IT department is the maximum limit up to which they can get in terms of security. However, in the author's opinion there are also some potential drawbacks, which are not too large to completely compromise the cloud migrated accounting solutions, but should be taken into account when the option for or against the cloud is made, and the accounting professionals should consider minimizing their negative effects, either through contractual terms or through equivalent methods:  For a start-up or a small business, a package of cloud-based accounting software will always involve higher costs, when compared to a package of desktop accounting applications, and the extra cost will be completely unjustified if the included online backup service of the cloud-based solution not wanted or used.  Storing accounting information in the cloud involves a loss of control which the accounting professional and the organization as a whole suffers for its own data and the place where it is stored. The most important manner the organization might be affected by this fact is a potential legal issue, where data may be under the law of the country or area where it is stored, instead of the law of the country or area where the organization exists. Sometimes, private or governmental external entities may require the cloud service provider access to the organization's accounting data for audit or control purposes, and the service provider would have to allow access under the law of the area where data is stored.  Regardless of the chosen cloud accounting package, there will always be limitations on the available applications, operating systems and infrastructure options, in other words, there will be things that the cloudbased accounting application will not make. In these conditions, some cloud-based applications may be more rigid and more difficult to set up compared to their desktop counterparts.  Although almost all cloud-based accounting applications are offering online storage as part of the package, very few of them offer real tools for local backup, in other words, the possibility that the accounting professional to download accounting data from the cloud to his own server and, if applicable, export the data to a different provider, or use it to build custom statements and reports that the cloud-based application does not offer. Switching to another service provider or keeping existing data for a long time without paying the subscription fee can raise serious issues, if not dealt with explicitly in the service level agreement contracts.
Considering the advantages and disadvantages of a cloud-based solution, it can be concluded that the recourse to such an accounting solution allows the accounting professional to better focus on the core business of the organization without wasting time with the repetitive tasks of updating applications and assuring compliance with the accounting and fiscal normative environment.
Financial measurements for a migration to the cloud
Starting from the perspective of the analysis based on the TCO type indicators presented above, two indicators of a financial of financial may be considered whose value estimate is essential for any initiative to migrate to the cloud:  The ratio of operating expenses (OPEX) and capital expenditures (CAPEX);  The value of return of an investment (ROI). It is considered that the use of a perspective based on the total cost of ownership and the total operating cost, together with the CAPEX/OPEX ratio and ROI provide sufficient data for the organization to make informed choices on the opportunity of the migration to the cloud, even in the absence of knowledge of a technical nature. In the following, the paper will present two scenarios by means of which it will be explained how a professional in accounting or auditing can understand the impact of the migration to the cloud on the organization, even without advanced technical knowledge in the field.
 Option 1. An organization acquires information and communications technology in the amount of €150,000 (including hardware infrastructure and software applications), with an estimated useful life of five years. If the investment is depreciated using the straight-line method, the estimated expenditures will be in the amount of €30,000 per year, which means that the organization's income will be reduced by the same amount annually. These expenses should be compared against any revenue generated during the period. It is assumed there is also a needed additional amount of €65,000 as start-up costs, an annual maintenance expenditure of €59.500, and also €160,000 are needed annually in order to maintain the level of employees' qualification and the adequate working conditions for the equipment (these expenditures are estimated to increase by 5% per year).  Option 2. The organization decides to move its IT services to an external cloud services provider. In this case, the development of the necessary applications will involve an initial cost of technology of €15,000, annual associated costs of installation and configuration of €15,000, personnel costs of €75,000, maintenance costs of €5,400, and total costs of the cloud service of €210,000 (personnel costs, maintenance and cloud services are estimated to increase by 5% per year).
A major element to be considered when evaluating a migration of the IT infrastructure to the cloud is represented by the major trade-offs which occur between capital expenditures (CAPEX) and operational expenditures (OPEX). In the case of a private cloud solution, which can even be operated by the beneficiary, the trade-offs from CAPEX to OPEX can be significantly reduced, or even nonexistent (Altmann & Kashef, 2014) . The CAPEX/OPEX ratio depends on context, to a large extent, and it should be assessed separately for each considered scenario.
If organizations make major IT infrastructure investments, these are traditionally treated as CAPEX, which means that are recorded as assets on the organization's balance sheet and depreciated over time. On the other hand, when the organization makes operational expenses in the normal course of business, these expenses are normally settled in the same year in which they were realized. Accordingly, the purchase of infrastructure the organization needs in order to operate its own IT solution is CAPEX, while the purchase of services from a cloud services provider is OPEX. When the organization's applications are migrated to an external cloud services provider, there is a trade-off of expenditures from CAPEX to OPEX, these two options being regarded as two fundamental models of financing the implementation of an IT solution, each having its own set of effects on the organization's balance sheet and income statement:  In the CAPEX-based financing model, the organization requires cash, which can be obtained from its own funds, or borrowed, in order to purchase an asset. Therefore, the organization assumes a series of longterm liabilities in relation to the acquired asset, which it owns. Moreover, if the organization no longer needs the asset (may it be depreciated or not), it must decide how to dispose of the asset. During the useful life of the asset, the organization's staff is responsible for that asset's management. This creates some requirements of a financial nature, which may also be regarded as disadvantages: o The costs associated with the purchase, maintenance and disposal of the asset; o The personnel cost required to operate the asset; o A proactive effort to keep the asset in a condition to generate value, since the organization has invested in it.  In the OPEX-based funding model there are no long-term liabilities of the organization and the initial cash requirements will be significantly reduced as compared to the previous option. The organization will pay a subscription (usually on a monthly basis) to use the IT assets of an external cloud services provider, who has ownership of the assets. The subscription value is usually calculated based on the leased computing power or on the filled storage space (although other charging models are available). The asset's ability to generate value throughout its useful life is the exclusive concern of the provider. When the organization does no longer want to use those assets, it simply waives the subscription without assuming any liabilities associated with the assets, in terms of disposal or realization thereof. Also, the OPEX model involves a trade-off in terms of responsibility and the involved personnel. The organization's staff is responsible only for managing applications, while the cloud services provider has the responsibility to manage the IT assets which provide these applications. It can be concluded that this type of relationship creates the following trade-offs in the IT solution funding model:
o The IT assets are owned by a third party, and the organization only pays for what they use (e.g., computing power, storage space, live memory etc.), instead of assuming long-term liabilities regarding the assets they use; o The organization does not require personnel to maintain the infrastructure in operation, it only requires the necessary staff for the operation of the applications received as a service from the provider; o The initial capital needed for the investment will be significantly reduced, as compared to the previous option, but the total operating costs for the project's useful life will be higher. These issues must be considered and analyzed for each project, so that it can be determined which option provides optimal results. It should be considered the fact that a significant decrease of the project's initial costs may constitute a solid foundation for entrepreneurship and innovation initiatives across the organization.
The fact that the organization no longer needs to assume long-term financial liabilities for an asset is important, but this solution can generate significantly higher costs than the ownership of that asset. When an organization leases an application from an external cloud services provider, a trade-off occurs between CAPEX and OPEX. However, it rarely happens that the implementation of an IT solution requires only one type of the two expenditures. Even an organization that relies heavily on external cloud services providers will still hold an internal infrastructure (although much more reduced), which will have to be managed. Even in these conditions, a migration of costs will happen, having effects on organizational strategy and on its financial position. Generally, a CAPEX and OPEX analysis is necessary when a decision must be made in terms of an organization's specific IT solutions. The services of an external cloud provider can be recorded as expenditures during the current accounting year, while the purchased infrastructure (as in option 1 above) is recorded as capital expenditure and depreciated over time. From a financial perspective, analyzing IT costs, in order to determine whether it is advisable to develop a proprietary solution or to use a cloud services provider entails the analysis of how the effects of these decisions are reflected in the balance sheet of the organization, its income statement, as well as the level of taxation. Under GAAP, when the company makes a capital expenditure, the amount will be allocated over the entire period in which associated economic benefits flow toward the company. To exemplify, the costs for the first option are described in Table 2 , the costs of the second option are described in Table 3 , and a comparative analysis of the two options is described in Table 4 . Analyzing the three tables presented, there can be noticed the CAPEX to OPEX migration in the case of the cloud-based solution, as well as how this migration affects profit or loss. By analyzing the comparative data in Table 4 , there can be noticed the following consequences of the migration from an in-house IT solution to a cloud services provider:  CAPEX and OPEX values are very different in the two scenarios, with important consequences for the organization's balance sheet and its income statement;  The required initial cash investment, as well as its evolution over the useful life of the investment is very different for the two options. Cloud-based infrastructure will require lower costs at the beginning (during the first year), but the total cost, over the useful life, will be higher. Such differences may cause the cloud-based services to become a very attractive option, financially. In addition, as the emphasis moves from CAPEX to OPEX, there is a decrease of the accumulation of assets in the balance sheet of the organization. In the second option (the cloud-based one), the total expenditures will change, the majority of purchases will be recorded as expenses, and the value of assets in the balance sheet will decrease massively as compared to the first option. This can be viewed as a positive or a negative effect, depending on the organization's overall financial strategy.
The life cycle of a business, presented in Figure 1 , summarizes the position of an organization, as it progresses from the start-up phase to the maturity and then to the maintenance phase. The evolution stage of an organization in relation to its lifecycle should be considered when discussing the implementation of a cloudbased infrastructure. In the early stages of the lifecycle, many organizations are limited in terms of available cash and, therefore, a cloud-based solution may seem like a good idea, with its reduced cash requirements for the first year and with the strong emphasis on operating expenses. This approach may also be desirable for investors (especially those who operate in the capital brokerage business). Investors may be concerned that, in the case of business failure, they will be burdened by expensive infrastructure, which will have to be sold for less than the cost of purchase. As the business progresses and develops, entering the stages of growth, maturity and maintenance, the value of available cash may be significantly higher and, from an accounting perspective, an OPEX-based model may not be attractive enough. A business having reached maturity will prefer to develop their own assets, focusing on CAPEX. This does not mean that a cloud infrastructure is excluded. It only means that a private cloud-based solution or a hybrid solution may be preferred, involving significant capital expenditures. Whichever the selected model, the CAPEX and OPEX balance should be considered, based on the financial needs of the organization.
Return on investment (ROI)
Value returned by an investment (Return on Investment -ROI) is an accounting valuation method. The comparison between ROI values for the various investment options, including those in information technology, is an extremely useful indicator. In its simplest form, the ROI can be calculated as ratio between net income generated by an investment and the book value of assets associated with that investment. In accounting practice, ROI is also determined using other formulas such as, for example: ROI = (Net income + Interest) / Book value of assets
The formula can be modified to take into consideration a number of factors that influence the cost and outcome of the investment. For example, the ROI associated with the implementation of a project can be calculated using the formula:
The way in which ROI is calculated should include those values which are the best indicators for the organization. As a result, a professional in the marketing department can determine ROI as the ratio between the revenues from each product and the associated costs, an IT manager can include in the formula the parameters in which he is the most interested. Table 5 includes a number of estimates of income for each of the two types of investment decisions described above: In Table 5 , the indicator ROI was calculated using the formula: ROI = (Gain from investment -Cost of investment) / Cost of investment As a result, in this example ROI considers the cost associated with each investment option, as well as the predicted earnings for each option. It was assumed that income has the same value in both scenarios. However, if there are additional information available in this regard, different amounts of income may be considered for each option. Once the accounting professional makes an adequate quantification of TCO and expected revenues, ROI can become a very useful tool for selecting the option with the highest investment results. The interpretation of ROI values (for the previous formula) are as follows:  If ROI is a negative amount, the investment cost is higher than its outcome.
In these circumstances the organization should not make the investment, unless it is mandatory to comply with legal requirements, in which case it will select the option with the lowest negative impact on ROI;  If ROI is used to compare investment alternatives, the option with the highest value of ROI will be selected.
Calculation of ROI enables the organization's management to determine whether the level of investment results is acceptable, before initiating an investment project. Assuming, for example, that an organization intends to evaluate its potential investment in an infrastructure upgrade; the accounting or auditing professionals can determine the costs of upgrading infrastructure, estimating also the additional earnings obtained from the investment. However, it should be noted that the accounting valuation method based on ROI has some limitations and overestimates the value of the indicator for the following reasons:  Projects whose implementation requires massive time resources will have an overestimated ROI value. The longer the implementation, the stronger the overstatement of ROI.  The time lapse between the beginning of the investment and the moment it generates earnings can alter the accuracy of estimates, which do not account for the time lapse between expenditures and revenues, considering them simultaneous.  Organizations that operate in markets where market share, revenues or expenses increase rapidly will have lower ROI values, as compared to companies in stagnating or slowly growing markets. It can be considered that, despite the aforementioned limitations, the ROI indicator provides a sufficient primary estimate, being a useful tool for assisting in the understanding of financial effects of different investment options.
Discussion and conclusions
This paper is an effort towards strengthening the role of the professional accountant or auditor in deciding on an investment in cloud-based technology services, where, on first examination, only members of the IT department would have the knowledge to select the correct option. To this end, there were presented three important tools (ROI, TCO and the CAPEX/OPEX ratio) that a professional accountant can use to assess the true costs and effects of an IT investment option, or to compare options, when it is prompted to choose between an in-house option and one based on the services of an external cloud supplier.
In calculating the CAPEX/OPEX ratio, the value of ROI or any other indicators considered to be useful in the analysis, it is recommended to use the "TCO approach", i.e. estimating these indicators throughout the life of the investment, not only for the first year or for part of its useful life. The analysis of the CAPEX/OPEX ratio is important because it highlights different expenditure types needed to implement an in-house solution or to migrate to the cloud and it allows the selection of an option that aligns with the organization's overall financial policy. The ROI indicator is important because it summarizes the potential income from a specific investment option.
Analyzed concurrently, TCO, CAPEX/OPEX and ROI form the foundation for the analysis of IT investment options and for determining the quality of the desired IT infrastructure, regardless of its type: the organization's own infrastructure or infrastructure "leased" through the cloud. The use of these indicators can be generalized as follows:
 TCO is a mixture of ownership costs and operating costs when using cloud-based services from an external supplier. This means that the analysis process requires a sufficient level of detail, so that all costs and all categories of expenses are taken into account.  From the perspective of the CAPEX/OPEX ratio, an internal infrastructure implies that the amount is capitalized for a number of years -the CAPEX model. Using an external provider of cloud-based services means that the organization can benefit from lower initial costs, but will incur higher total costs over the lifetime of the investment, which requires further analysis.  ROI allows to estimate the investment outcomes and can be used to choose one of the available options, when the costs are known and the revenues can be estimated for each of the options considered. In addition, ROI can also be used retrospectively, with certain values of financial data.
All presented indicators and all implementation options proposed should be used to make an organization to increase its agility. Business agility is the ability of an enterprise to grasp and react quickly and accurately to changes in its economic environment. Such changes may be, for example, the fact that a competitor exits the market or introduces a new product, the gain or loss of significant customers, significant legislative changes etc. An organization's ability to seize and respond to the changes in the economic environment depends on how all its employees addresses the relationship with the organization; accounting professionals are included in this group. Many signals from the economic environment are not accessible to members of the IT department, requiring advanced economic knowledge. In these circumstances, accounting and auditing professionals should consider cloud-based technologies as a way to respond rapidly and effectively to the challenges of the economic environment. Recourse to the cloud enables an organization to reduce the overall duration of business cycles, to increase the level of innovation, to react faster as a general trend, increasing its chances of success on the market.
